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o N Jipp g L 7 /Week of Semester
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COMMUNICATIONS
COURSE OUTCOMES
After completion of the course students are able to
* Summarize about different types of modes in wave guides and how to decrease the
! transmission and power losses, different types of microwave solid state devices and their
applications (K2)
2 Describe the knowledge about how these microwaves are generated transmitted, amplified and
finally measured using Passive devices.(K1,K2)
Explain the fundamentals, advantages ,Ray theory transmission in Optical Communication and
3 effect of dispersion of the signal, types of fiber materials, different losses in fibers
(K2,K3,K4)
4 Observe the knowledge about Optical transmitters, receivers and estimation of link and power
budget analysis. .(K1,K2)
Topics . .. Text Contact Delive:
UNLE B(I):otn(lj’(s)T;i:I 130. Topics/Activity Rg'z::n/ce Hour Metht:g
UNIT-1: WAVEGUIDES
1.1 | Microwave Spectrum, Bands and T1, T2 1
Applications of Microwaves
" 2 Rectangular Waveguides — TE/TM T1, T3
oo > Stmmarize ke mode a%lalysis ’ 1
about dlﬂ'er?nt types 713" | Expressions for Fields T1, T3 1
‘ Of. MOGERE I Wave 1.4 | Characteristic Equation and Cut-off | T1, T3 \
guides and how to Frequencies
decreas? 3 the 1.5 | Dominant and Degenerate Modes T1, T3 1
I transntibsion and 1.6 | Sketches of TE and TM mode ficlds | T1, T3 1
power losses, in the cross-section
different  types of 1.7 | Mode Characteristics — Phase and T1,T3, 1
microwave solid stat'e Group Velocities RI,R2
devices and their 1.8 | Wavelengths and Impedance T1,T3, 1
applications (K2) Relations RIR2
1.9 | Power Transmission and Power T1,T3, 1 Chalk &
Losses in Rectangular wave guide RI,R2 Talk,Smart
1.10 | Impossibility of TEM mode. T1, T3, 1 Class,
T3 ,R2 PPT
Total 10 Tutorial
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UNIT-2: MICROWAVE ACTIVE DEVICES
2.1 | Transferred Electron Devices: TI, T2
Gunn Diode-Principle, Two
Valley Model Theory/RWH i
Theory,
2.2 | Characteristics and Modes of T1,T2
operation. !
2.3 | Avalanche Transit Time T1,T2
Devices: IMPATT Diode-
Principle of Operation and 1
S’:rr?scstieor:]itlcs, related Chalk &
2.4 | TRAPATT Diode- Principle of T, Tal(l:(; Smar
In - Operation and Characteristics, T2,R1 1 ass,
CO2: Describe the related expressions PPT
knowledge abouthow [ 2.5 | IMPATT Diode, TRAPATT T, 1 Tutorial, &
these microwaves are Diode -Problems T2,R1 Case Study
generated ) 2.6 | Two Cavity Klystron Amplifier | T1, T2,
transmitted, amplified —Power and Efficiency RI1,R2 1
and finally measul:ed considerations
using Passive [ 2 7 | Reflex Klystron Oscillators — T1, T2,
devices.  (K1,K2) Modes and Efficiency RLR2 | 1
considerations
2.8 | Magnetrons T1, T2, 1
R1,R2
29 | TWT T1,T2 1
Total 10
UNIT - 3: MICROWAVE PASSIVE DEVICES
3.1 | Waveguide Corners, Bends, T1, 1
Twists, T3,R2
CO2: Describe the 3.2 If/;:att.ering Parameters and T1, T3
: atrix,
knowle(?ge abouthow 3.3 | Scattering parameters of Wave T1,T3, 1
ﬂ;f‘s:;t;rowaves e Guide Tees: E-Plane R2
Gansmitied, amplified | 34 | F-Plane E’% !
and finally measured ; .
. . 3.5 | E & HPlane T1,T2, 1 Talk,
Il | using Passive R1,R2 BT
devices (K1,K2) 3.6 | Hybrid Rings (Rat-Race) 1}3{ ;22, 1 Tutorial,
, 3.7 | Directional Coupler: Single hole Tlﬁ? ? Smart Class
3.8 | Directional Coupler:Multi T1,T3, 2
hole R1R2
3.9 | Fixed and Variable | T1,T3, 1
R2,R3

2



SWARNANDHRA

COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)

Accredited by National Board of Accreditation, AICTE, New Delhi,Accredited by
NAAC with “A" Grade — 3.32 CGPARecognized under 2(f) & 12(B) of UGC Adt 1956,
Approved by AICTE, New Delhi,Permanent Affiliation to JNTUK, Kakinada
Seetharampuram, W.G.DT ., Narsapur-534280, (Andhra Pradesh)

_JAttenwators T
3.10 | Ferrite Devices: Gyrator, | TI ,TJ,WMVI-“
B o o R2,R3 o
3.11 | Isolator | TILT, |
o R2,R3
3.12 | Circulator TILT3, | |
RI1,R2
-
Total 13
—‘_‘f UNIT - 4 MI.CROWAVE MEASUREMENTS
4.1 | Description Microwave T,
Ber.lch, Different Blocks and | T2.RI, 1
‘ their Features, Precautions, R2
e 42
- -2 | Frequency Meter T2.R1 1
4.3 | Slotted line section, T2R1 I
4.4 | Measurement of Attenuation, | T2.R1 1
4.5 Measur tof F Tl Chalk &
. eme
C02: Describe the nt of Frequency T3.R’ 1 1 Talk,
knowled_ge about how [~ 6 | Measurement of Power Tl PPT, Smart
IV | these microwaves are ’ T3RL, | 1 Class
generated ) R2 Tutorial,
transmitted, amplified =m0t of VSWR, Tl, Actve
and finally measured T3RI, 1 Leaming &
using Passive R2 Case Study
devices. (K1,K2) 4.8 | Measurement of Cavity Q T1,
T3.R1, 1
R2
4.9 | Measurement of Impedance. T1,
T3.R1, 1
R2
Q Total 9
UNIT -5: OPTICAL FIBERS AND DEVICES
CO3: Explain the - : -
fun damentaxlz, 5.1 | Propagation of light - Optical | T,
advantages Ray fiber structures, T3.R1, 1
theory transmission R2
in o Optical [ 52 Acceptance angle, Tl, Chalk &
\% Commumcatlon. and Numerical aperture, T2.R1, 1 Talk, Smart
effect of dispersion of Attenuation R2 Class
the signal, types of —— S Tl ’
fiber materials, 5.3 | Absorption losse 3 R,l | PPT.
different  losses in R2 ’ Tutorial
fibers (K2,K3,K4) 5.4 | Scattering losses Tl, 1
T3.R1, ]
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A A (O ¥ 2 I
5.5 | Dispersion — Radiation losses | Aﬁ:’q‘ﬂ ]
T3.RI1, |
- V,_7R2 4 4
5.6 | Splicing Technique T,
T3.RI, 1
R2
5.7 | Optical Fiber connector, T1,
T3.RI, |
R2
5.8 | Connector types T,
T3.R1, 1
R2
5.9 | single mode fiber connector T1,
[ T3.RI, 1
R2
Total 9
UNIT -6 : OPTICAL NETWORKS
6.1 | Optical Source - LED, ILD Ti1,
characteristics. T3.R1, 1
R2
| 6.2 | Optical detectors—PINand | T1,T3, |
‘ APD characteristics. T3,R1
; 6.3 | Optical transmitters and T1, T3, |
§ receivers, T3,R1, 1
| CO4: Observe R2
knowledge  about | 6.4 | System block diagram T1,T3, Chalk &
Optical transmitters, T3,RI, 1 Talk,
VI | receivers and R2 PPT
estimation of link and ; VT Tutorial,
o sower 6.5 | point to point link Tl,l Smart Class,
4 budget T2.R1, 1 Active
analysis.(K1,K2) R2 Learning &
6.6 | link design T, Case Study
T2.RI, 1
R2
6.7 | power budget analysis T,
T2.R1, 1
R2
6.8 | WDM-DWDM T 2
Content
Sb;m‘:s Applications of Microwave-Microwave Oven, Fundamentals of RF Engineering
(if needed) —_— =
R Total 9
CUMULATIVE PROPOSED PERIODS | 60 ]
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Text Books: . o -
SNe. | AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION
I Samuel Y. Liao, “Microwave Devices and Circyits', PHI, 3" Edition, 1994.(UNITS-I&1D).
1_ M.K'Illhl'ﬂl n ‘Mlﬁ'ﬂ“\"ﬂ Il'ﬂ R.ld.r E‘“B[ﬂ __'_E:*-U_-_i- P_I.Ibii-'c-l_f‘lrl;ﬂ_l "ﬂ»— Edilhﬂ, 20 I ﬂ.
(UNITS-ILII&TV)
3. Gerd Keiser, “Optical Fiber Communications”, the McGraw Hill Companies, 4" Edition, 2008.
(UNITS-V&VI) B
Reference Books: _ -
S.No. AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION
L. | Annapuma Das, 6, K Das, “Microwave Engincering”, 2nd edition, 2006, Tata McGraw Hill. _
1 John. M. Senior, “Optical Fiber Communications Principles and Practice™, Second Edition,
d PHI, 1992.
Web Details
1. https:/fwww.microwaves101.com/encyclopedias/waveguide-primer
2 http://www.tallguide.com/Waveguidelinearity htm|
3. https://www.tutorialspoint.com/microwave_engineering
Name Signature with Date
i.| Faculty Mr.CK.L Rao CAR. Qoo
| ii.| Faculty Il for common Course) | Mrs.M Kanaka Durga M b Durgds
iii. | Course Coordinator Mr.CK.L Rao Cr.00:Q s o>
| iv.| Module Coordinator Dr.B.Sadasiva Rao PS50 5. AL
v. | Programme Coordinator Dr.B.S.Rao
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